Abstract
Introduction
Two major developments in interstellar spectroscopy occurred since the 4th International Colloquium in Gaithersburg, MD. The first one involves high-resolution spectra ()./_2 _ 100,000) of quasars that are being acquired with the 10 meter Keck Telescope in Hawaii. One remarkable example is the detection of ultraviolet absorption lines from the fine structure levels in the ground state of C I, but observed at visible wavelengths because the intervening gas has a redshift of nearly 2 [1] . Besides the fact that very highquality data were obtained on a faint object, these measurements provide a way of probing the cosmic background radiation temperature at a redshift of _2 through an analysis of the relative populations for the fine structure levels.
The second development pertains to observations with the Goddard High Resolution Spectrograph (GHRS) on the Hubble Space Telescope. The quality of the data is outstanding; interstellar lines with peak absorption approximately 1% of the stellar continuum are routinely observed (e.g., [2] [3] [4] [5] Spitzer [7] , and Lambert et al. [8] . The data quality is so high that in more and more instances the available labor- 
Interstellar atoms

Singly-ionized silicon and magnesium
The issue about which f-values to use in interstellar studies on SiII absorption arose in previous colloquia in the series (e.g., [12] [13] [14] [15] are not always as consistent (see Table II ), but where significant disagreement arises (~50% level), the differences can be traced to additional mixing among levels beyond what was considered in the calculations. In particular, 3D°states having an excited core need to be included:
Mixing occurs between 3pa(4S°)3d 3D°and 3pa(2D°)4s ' 3D°a nd between 3pa(2D°)3d aDO and both 3pS(4S°)5d 3D°and 3p3(as°)6d aDo [28] . Hibbert (private communication) is now examining this issue through detailed calculations. Table III ). The differences for the weak lines may be attributed to the fact that the theoretical calculations could be providing a poorer representation for some of the highly excited states. The results in
Singly-ionized iron
Morton's compilation [31] are also shown in Table III 
Elements heavier than zinc
The synthesis of elements heavier than Zn differs appreciably from the synthesis of the lighter elements (e.g., [33] many bands of the A-X system (e.g., [8] ). In order to extract the most reliable abundances, one is interested in the weakest, optically thin bands (v'>_ 7). Unfortunately, the available information on oscillator strengths for these bands spans a range of 20-30%, which is larger than the uncertainties associated with the astronomical measurements. Weak bands from triplet-singlet transitions are also found in GHRS spectra [5] . The situation for extracting a CO abundance from these data was reviewed by Federman [10] .
There appears to be a need to improve the spectroscopically derived f-values (see [44] and references therein) for the d-X (12-0) and (5-0) bands, as well as the e-X (5-0) and (4-0) bands, because they differ in a significant way from the Table V either.
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of the photodissociation rate for CO because these Rydberg transitions play an important role in the process (see [48] ).
Molecular carbon
A new experiment [49] 
